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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
electroluminescent element which has a wide surface area and whose electric 
power consumption is low by forming a poly phenylene vinylene PPV film 
with the thickness within a specified urn range on the surface of a first charge 
injection contact layer. 

SOLUTION: Using a borosilicate glass 1 as a glass substrate, a first electric 
charge injection contact layer 2 is formed on the upper face of the substrate. 
This electric charge injection contact layer 2 is formed by thermal evaporation 
of aluminum through a shadow mask and the resultant substrate is exposed to 
air to form a thin film surface oxidized layer 3 and the electric charge injection 
contact layer is thus obtained. Next, a polymer solution is applied to the whole 
surface area of a joining substrate and while keeping the upper face in a 
horizontal state, the substrate is rotated at a specified rotation speed on an axis 
and the resultant substrate coated with a polymer precursor layer is thermally 
treated in a vacuum oven to convert the precursor into poly phenylene vinylene 
PPV. The obtained PPV film 4 has 100-300nm thickness. After that, a second 
electric charge injection contact layer 5 is formed on the PPV film 4 by 
evaporation of gold or aluminum and an electric charge injection contact layer 
with 20-30nm thickness is thus obtained. 
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[ft**6] imEii&**©v*-r*i!6»»!:E«©«JM8** 
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[0 0 0 8] 5kftbfc* J f : S:aK*LJ:5i:Lr, 
fF4, 6 7 2, 2 6 5flt 383feS i LT-Ji«JgSrf 
■raaiHSitSR^SrE^LTU^S. 

[0 0 0 9] Ud*L4dS5>, «rfi-Ji*it^li3B**i-C 

[0 0 10] 
[0011] 

[^JS^**r5fc^co^g;] *38M©-|B«lc:J:ii 
tf, *ft< 1 1> 1 1©J»* J ^645*1**4 

m-tzm 1 co«»®*3 2 co^EirSI" 
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v\, vvfftl^is BWfl#!TttMRO 2 9 4 0 6 l*(c*3 
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[0020] y -7- 1 n jk y -^-<D^#i»jr» 
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7 Kfd J: Journalof Molecul 
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fcajR+3tf)s5S#*Li\» lot, A<z>S5«Jlfc, m^- 
W flfctf, #y^-^*#Si:«L,TRIte> 
ft, IIlB*^U-C^«ttS:BliDi-5ri:{cio-C*y 

f£ (doped semi conductor) fabffi 
f&£tiZ>o jE©SS)WiffiE7LaEA«-*Sr, ^y^ 

:^aot^D -r-^^J^^- LTIBl S ft 
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(II) ±9t^»«icj^5»*ffi*sMv^!Jv-il(r 

zzkick^ x^mmmztt-t « £B5#> art* 
ais-eta. 

[0 0 4 7] XV (7x-uye^i/y) 

(II) fi, 7k«?UE, TK^^y-yWltt. *L<te**/ 
-/nf"e«rB*^y^- (in) k^£*ls 0 z<dx 
oteyi-tfv-?— (iu)<Dm&&. 

#5 0 »blxfcfHE*|c*y^- (ill)Rft* ««y 
2 o ota»fe3 s o^ffift^iDfR-rsr itiiOsKy 

(7x^uyt-uy) (i) (c^L 

[0 0 4 8] ijiftft (II) <D{M*£jjt. *<0lMB* (II 



mft&m*. D. D. C. Bradle 

yiC<fc£J. Phys. D (Appl ied Phys 
ics), 20. 1389 (1 9 8 7) *5<fctM • D. 
Stenger Smi th, R. W. LenztG. 
Wegnerl:J;5Polymer, 30, 1048 

(1 9 8 9) KiiEttSftT^s. * 

[0 0 4 9] ztfy (7xni/ytr=il/y) Rt4, lOn 
mfrblO timtDmZX'&btl&Zk&fLtilLlt. 

&<dppvri*. r:< fr-f fttr^*— /wL^*e>tt4 

V\> P P VKtt, *?J 2 . 5eV (50 0 nm) 

xmm h\*bh ^SJS-^i" 3 0 0 t £ Sii-r 5 msi XQ 
[0 0 5 0] B9K## y -v-coii^S^&a lt, Kfti 
<t o -c am-r a t ^^Hic-r s r t ic j; o -ta-soft 

^awfdis^-c, ttffli-5«iiB*^y ^-tt^r/u^/u 

!Jx7'nf^7xy (tetratryebrothi 
ophene) £ LTiljR Lfc fc OSr#l^tf 0 ^tLb 

ra<&fc#a*PPVR&£i:5. 

[0051] *H^<oaa4ftft#y^-«)KSr»* 
•ratmri* #y c?^^) xhz> Q 

[0 0 5 2] ^(DttWfc, 5, 6-^tKn^>^o 

7^i^J^«fflt^rttaoti^L-c 
*-*«c^*it ss(f»#2K y & rs n t # -rt s. 

rcO/^y (7x^M <OW&\ts Ballardet 
aU J. Chem. Comm. 9 5 4 (1 9 8 3) 

[0 0 5 3] jK y ^-BMEttSRtt, *mttSS±l-J» 

4 0t^lt«I^tlt«^!J (7^ 
[0 0 5 4] lf^/^L<flv ? 3i^fi«:^ffiv^a^S 

[0 0 5 5] i^K**«aKy^-RS:»*-rSfc«>iil« 
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(a) (4. 4' - is 7 x=Uy^7 :n ^/U fcfn U 
>-) [PDPV] tt, pUOt^l/y(0^7x^ 

»«c J: 9 @&£*iT^5 r 5 - u vtr~ y ^--c 

(b) Tff y (1, A-y x.~;V\?=-U 

» (is 4-y ^^-uy^y 

(c) *fflO*«»«*t?SaiDX-5Iffit?&9. 

n fcVK :/fvK ^✓'fvK ^df-i'VK ^:/?vi\ ^ 
o) 0 

(d) 3tfy (3-T^^t°n-/i^) y ttsK y 

(e) ^/uj:9 t>*#*T^^Sr^ri-S*!; (2, 
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tt»#PJpxnrtB-cfcSo 
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[0056] *y ^-©iKS4Jpxtt*», mnvt&m 
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5*3^y^-*fctt^y^-^^^K*ffl^5t#, 
s^y^-»ffiS:^*4*tixtf4e>3i^o 

[0 0 5 8] ¥3t*SIM83teJiJ*, ft4ofc^yK*t 
y^feJ:tf/*fctt*»««faS:*i-5*y^-H** 

ft a „ *^/Btt, ^y^-s^ii^wi±itci 
a-a-f^^iao r &® # y ^-i-ttiiwwf^ 

tt*£ft*»g\ *ajKy^-^oteftXS(iJ;orK 
d^SttfcSftSO-c, ^co&cojf £rcD5fe(::tt*£ft 
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[0 0 6 0] ftlmm<0^3£*fc 

Xi2mm, PflBR2mm*5j:U 5 *S 1 5mmW- &<D¥ 

A*»ftA**Jifc*^*v^«B*{b«Ji 3 Sr 

A«*WBSr»*Lfc. 
[0061] 10-25g^^y -/H:ot 1 g cD# 
y v-M(D P P voiiWEft: * * / -/u«tt*r«rlE<z>3IS 

±*Efc#y^-S«SriM5U &l£*<©±HSr*3pfc: 
ftSUSOOOr. p. m. 4 CD EI "9 £ 

IiWE1-5^fc^Aora**ixfc. »bftfc£« 

-ei 2«fiwan»Lfc 0 c©»*aa^±o"c, itfri£##y 

^-ttPPVfcSMfcSftfc. #bftfcPPVR4f*l 0 
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fc 0 K^*^&fMffifflLT, PPV8©«Ii 
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mm05pfir^afe-S-aco»lfiV vJ^Sr* 1 ©«ffifftA» 
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^h-CfcSo wOfl&BEte, 2X10 6 Vcm'^LJ 
V^B#*rBSPi'S« 2mA/cm 2 0®«t^6^(c4oV^ 

^iS-C^P>Hfc 0 Hl-T-CDffl^tt, lOOKHz 
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te<o^jRfc(o^"c&ar;i/*y. *sj;tf7vv';&y±s 
&mmxhz> 0 *fc, "n^K-^" #«bKy-e-<z>* 

[0 0 6 6] mwSBWirJt^TK^ftVBBftSr^-r* 

s 0 *fc, mfl{k*«rtcfi^*ixfc#y trn-^ #y 

o tie?L£AS £7FM1" £ r. 1 t> ~e t 5 0 
[0 0 6 7] frfE«-»Ji, KT©<fc5^^-r5ri:^ 

DC*fc(iRF^^5x^ y V^fe^ct^«T-tf-A» 

[0 0 6 8] erFtt, ^ix&<o»J|BFS:«ofc«ii*o« 

[0 0 6 9] tCPM* 1 0 " 8 m bar <7X— ;*JE;£<04£fl 
X 1 0" 4 mb a r <D&%&fi<D : fr&T<Dtt&tb\Z0 . 1 

a-v- tr-A^^y^ y y^iaot, ftSWKisxi 
o~ 4 q c momKm^-tzmmtemM yj^^m 



[0070] ztibomoi. xm&£xfn*mrmfefr 
[oo7i] ^ic s ppvg^±ia^ffi«ii £E«Lfc 

m^^mm^.^ox^^z 0 r©«jt#*iwH-s 

[0 0 7 2] rcD£ 5t-LT«j££ftfc. 7 0nmOff 
^(DPPVj§joJ:t/2mm 2 <ofl^««4r#i-5«3t#: 

±1B*16«2 id? #Sffi#J-m, **fc±o 

^Xjim-tZZ t{c£^XmM£tl, fftSWfCSOnm 
[0 0 7 3] -e^i/5rAtt, /hSv*ft*H*«rW1-S 

w-rzmmmm (rf) ^^jy^iorw* 

[0 0 7 4] ttffltSRF^y^!) >^ili20i7) 
^-y^ h*3«tV?K#fi*»*pyjx^-«r^L, 8 cm 

(o#-jfy b -mmmMxmftZh&o &astt5 x 1 

0" s mb a r (D^<— ^JE^Trfc^o v^bny^-y 

y KC3mmOJ5 StCn- K-^S i 

^?>o K»*ft***SlW^1^2«flB ; Wi^y^y 

ufeitfA I S«©»flS<Offlft3&S 2 5 0-3 0 O^tCJfc 
5i5^»*«nHm-r5 0 SS^6r. p. m. X®fc 

■fs. ftffl-ra^^y^y vy^»io. 007-0. 

0 1 3 m b a r <DJ£fl\Cld\,^X 3 0 %<OH 2 Sr^tr A r 
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tolJfo2Vf<DgJtttiifi$:&l*X 2 5 OWCfc^c tt#i£ 

KEfctfLl. 5«rlBOf+#«?IWS:S-f-5. 
[0 0 7 5] #&ftfc#fi«S i 5X 
10 6 -5xi0 8 Qc m<DEffilS#i:*S:#L"C^ao 
[r<©«gL*(iK»<©±ftiJ4fcfiTffll^S* 3 mm, ffl 

IHO. 2 5mm-C2o©Ai^yKS:I*U tft5)2 

fc] o 

[0 0 7 6] PPVJi«r±E|lli«l^lB«Lfc 

2 "C1E* Lfc¥J[g£r/8 w:©pp v/i© ifctSSSMfc; 

[0 0 7 7] iffiXSfcffl^TKitLfcffigU 4m 
m 2 , a V-7MStJ§£)J?£ 1 PPVS(OJ1^4 
Onm&&TfWl4k<{>i?$ 2 5 0 nm0>fl|36 
#^HLT#foixfc)ie*Sria7*5j;U5|a8^-f- 0 0 7 

MB'Mr* «mw^$> j-ssjts*^ 

o***WE«pttSr, *fcB8fc*«fc^a«ftJfcm 

tfH 5 ic^-r J; 5 ic-£co J; 5 Lfc^flfcifc: JL6> 

fta J; 0 a c 

[0 0 7 8] r<oa©«3gflcttiS!^T^ (v-y 
ld*3V^J:t)a^ajHS3t*:*bfco L^Lft^e>, III 

/ u r * "ca^-r a <z> a* # * u \ 

fc. rjxfeoSW-tt, JhJfio**lfc« RI*Ko«rttfc* 

[0079] mj&&i4<D$mjjmn^ mi&m2%>£x$m 
mm 3 \ctf t fcsftui^ tafflr a ^ t a>~e t a 0 
[0080] *>y 3v/7k*«*5<tw^*AK{k* 

y-^^A^X (I TO) Sr±*"ra^i*s#x.&ft5 0 
tp. 

[0 0 8 1] «WaAS»W<0ff*O3BRf±, ffl^bft 
oTifc££fta o BfflfffiA<7>*Stttt, «ffif&A8&«Ji 
fi, jE?Lfci:t;tt^Sr*/raA-r5fc«>wMft*5J;WjB 



fttfy^HBi*. ett«ifi<0«jM8##y 

(T. J . S k o t h e i m) ) £WJ|fclB*iS;ft,"0* 

-So 

<o¥® fcsauiswte $ i±- a fc a&aw * fc f*¥»W -c s> a 
*5tL^*$ft^^^{r^TL^^£OPSi9-C^* 

[0083] sje^ftamjHii**^©^ x<dh# 

Ml 5 cmcovy 3yJx77<03-T^^Wbtl 

^>fta Q ttot, h/K^«sH<offiasr*-ra* 
-eta. 

[0 0 8 4] ppvSr^tp*ttsKy^— o^/j:< tt>v^ 

gfc-ra&««<ott», *av^*fiK'>y 

y -r-$r#®^ y -7-^j;t;^^5S#M^ 
^-r^icj:o-cft*aasicf*#-ra*ffit i/t^tr^ 

Ko-3-r^y^S:«fflt8^PPVS:ttffl 

if a<DW£ffl-f a r t as-ct a„ 

[0 0 8 5] «IW3t* J F-W:«*»ft345«tacoa/f(0 

fta^<^1#tt^*urv^a 0 

[0 0 8 6] mjHyt^ttjK*^^ ^^U'-YirSoT 

tcSL-cv>a e vHjy^^-TK^a^^^ 
icittffl-ratBJHSAS-fo-WSrBiai!:^. 
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K=¥-Y v ^*»4R-r S r £ J; o T$iJ«-f 5 r. t f 

[0087] nwmytm^n, ma^my^^^- 

aKy^yfktr^y-r^fcfisKy^^ K4ifo 
sin* y *7—y j /uj±<d£ o *aa4S«{j:W4-r a& 

Sj5S*>So fitI^^y^--^- : E:^ < fc5^^I«tt^y^- 
[0 0 8 8] aiHI**^^, *ftSrife^«l§ 



-i4i (1 9 8 9^7^) K r^^/v • >r >y* 

[0 0 8 9] «#383t*^3tjRW:U"-1f-i LTigfJi- 

[0090] *^ss*tfo5VMi, ffe^paas: 

Lt0$^th'> • ^>/^[£<fc 9 1989^7^(0 
"Optical Information Proc 

e s s i n g" <^)8I-1 4 H<Z)|B**S J,5 0 
[Bffi©«*4RW] 

[mi] *®^y^-^gats:-r5fc^^s^iii^:^^i- 

[13 2] *38Wlcffia«#3836*^©«l»BI"e*a« 

[E] 3] ^Kt^awifsatsi^^ftftia^fcSo 

[Hi 4] H2*mcBI3^iB*Sttfc*^(Z>*3fcU*Sr 
[Hi 5] *3BW<ote©^liffi«K«a«#38jt*^<Z5* 

[El 6] ^jlSWofteolittt^^ffiSWIHB**^^* 

[0 8] ^w^sb^flt^iiifefia^fta-tH^ix* 
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